Alternative polyadenylation of adeno-associated virus type 5 RNA within an internal intron is governed by the distance between the promoter and the intron and is inhibited by U1 small nuclear RNP binding to the intervening donor.
Adeno-associated virus type 5 is unique among adeno-associated virus serotypes in that it uses a polyadenylation site in the center of the genome. The great majority of transcripts generated from the upstream P7 and P19 promoters are polyadenylated at a site in the central intron ((pA)p); however, most of the viral transcripts generated by the proximal P41 promoter are polyadenylated at the distal polyadenylation site at the 3' end of the genome (pA)d and subsequently spliced. Polyadenylation at (pA)p increases as the distance between the RNA initiation site and the intron and (pA)p site is increased. The steady-state level of RNAs polyadenylated at (pA)p is independent of the promoter used or of the intervening sequence but is dependent upon competition with splicing, inhibition by U1 snRNP binding to the intron donor, and the intrinsic efficiency of the cleavage/polyadenylation reaction. Each of these determinants shows a marked dependence on the distance between the RNA initiation site and the intron and (pA)p. Finally, unlike other reported systems, inhibition of (pA)p by U1 snRNP binding to the intron donor is decreased as the distance between the donor and (pA)p is increased.